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perception of student teachers on form A and B using the common items
showed no significant differences; the same result held for the
classroom teachers. However, there were differences between the
perceptions of student teachers and the classroom teachers. These
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AN INQUIRY CONCERNING THE USE OF
ITEM SAMPLING AS A METHOD TO REDUCE TESTING TIME

William E. Loadman
Indiana University

Abstract

This study employed the procedure of item sampling to reduce the
time expenditure of participants when responding to a questionnaire
concerned with the implementation of an innovative elementary school
project. Approximately 50 student teachers and 42 regular classroom
teachers responded to one of two forms of the questionnaire. There
was a total of 103 multiple choice questions on each form with 13
questions being common to both forms (a total of 193 different questions).
Participation time was reduced from two hours to one hour for each
participant. A comparison between the perception of student teachers
on form A and B using the common items showed no significant dif-
ferences; the Came result held for the classroom teachers. However,
there were differences between the perceptions of student teachers and
the classroom teachers. These data were used to estimate and compare
the perceptions of both groups for all items for all participants.
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One of the problems evaluators continually face is gaining the co-

operation of program participants. so:that -reasonable evaluation efforts

may be initiated., The, time committment required .to complete

- questionnaires, fill out information..sheets,. and comply with the

wishes, of the evaluator.. (among A host of others). are typical reasons

given for the, less than ideal cooperation receivedby the evaluator.

Let it .suffice.to say that the priorities.of the_ evaluator and the

priorities .of program participants_ are not always . consonant.

Recently, an effort was made to alleviate some of : this disonnarice

by reducing .the. amount. of time required -by any program participant

in completing, questionnaire- data. There: are. obvious. ways to

eliminate large..amounts,of time from evaluative. sessions such as:..

(a) keeping the number.of,sessions. to a minimut;'(b) making the task

of the respondee: easily. understandable simple and.: straight fortiard;

(c) keeping ..the number of . open. ended', questions to , a...mini:WI:vend- when

using open ended- questions, structure .the.. question', so: that:: the': answer

will be brief.::and to:the point;:-.(d) trying to limit the,.number of -items;

(e). reducing the duplication.of ,information, by not asking for

a. person! s school,- age, grade, etc. at ..each session; and (f) making.

the items unambiguous, i.e., keep. the vocabulary simPle and use:only

one thought. or. concept per item. 'Another way to reduce. time cora-

mittalenta is- through the use of 'item sampling -,This -.procedure has

either not been obvious:. or evaluators have been avoiding its. use.
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The . purpose of 'this study.was td 'determine the 'feesibilityOf

using an item :sampling procedure to estimate the perceptions of a.

large group pf. persons with only half .of the group 'responding to any

one question...: A second PUrPose.waa .to*,try'..to. reduce the .,arioUnt of

time. a given .project 'participant 'would Wit; t6'commi to completing

an evaluative questionnaire. -.::Aectirding to LOrd. (1962) item sampling

procedures were foundlto be:appropriate foriestiniating test' performance

of a group of individuals.. This stUdy::atteiapted to extend''the

techniques-.foreatimating 'group. performaiite: on questionnair'.ciatit:

Since individual results were oe 'particular I interest- in this

evaluation, the method of iteis sampling was elplOYed.

: REVIEW OF RELATED -LITERATURE'''.

. There. has: been. increasing- interest' in he:utie of itesi:aampling

.since.Lord (1962) published, an article on the The` primary

emphasis: of...the technique: bait been atsoCiated with': aChieveineit testing,

using samples of items -.and/or samples of indiViduali to:estiniat e

group 'achievement on all . items' or: an indiiriduals:: The ifithematicii

formulation Of the procedure is' documented:in Lord, and Novick (1968) .

Shoemaker (1971) .:presente-a, lucid description and 'application Of the

technique along. With. the appropriate -formulas and recomriebdatiOns

for. use of- the :procedure... Several 'Other ..studies' 'dealing With' item

sampling (matrix :sampling) have recently appeared in the literature-

(Cook and Stuffle beam, 1967; Johnson and Lord, 1958; Plumlee,

1964; and Shoemaker, 1970a, 1970b) . These works have been primarily
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concerned with emperical investigations of -the validity of the model

as applied to achievement test' data. The results of these studies

revealed that the item samples could be used to accurately predict

group achievement. on the entire assessment measure without all

subjects responding to all items.

Sirotnik (1970) investigated
. the. effect of different item con-

texts on subjects responses. These results along with similar

studies by Shoemaker (1970c) and Burton and Remer (.1972) indicated

that there were minimal contextual effects associated with this

procedure. The work of Burton and Remer dealt with contextual effect

using questionnaire data. Pugh (1571) investigated the use of item

sampling,.. rocedures with Li kert scale items and found the' procedure

to yield accurate estimates of 'central tendency and variability.

An immediate extension of the .technique would suggest its potential

use .with questionnaire.data: Thisstudy was an initial step in

ascertaining the appropriateness :and. feasibility ,of the technique

with questionnaire data.

'PROCEDURE

Fifty. student teachers. and 42 elementary classroom teachers

associated with a. large midwestern university were asked. to respond

to. a .questionnaire: concerning an innovative .elementary: school'. program.

Because there :was a. large, number, of items (193) the..researchet

decided to. build two forms of the .questionnaire. One form of the.
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questionniiie'dontained a random sample of one half of:the total

number of items and the second form of the questionnaire contained

the.ramainder of items. In:addition, thirteen of the items were

purposely placed on-both forms to allow for esitmated of group

comparability. Thus there was a total of 103 items on each form.

The two forms of the questionnaire were randomly assigned to

program participantd within each group (student teachers and'claSs-

roomteichers),:Twenty-six and:24'studenteachers responded to

Form kanciForm B respectively.':Wenty-two-and20'classrodmteachirs

responded to Rom kanalEorm B respectively. he items on each

questionnaire were concerned' with the implementation and value of

many components of the, innovative project Each item contained a'

five point response continuum upon which the respondee indicated

his estimated agreement, value, worthi etc..

The responses.were coded,.::placedon compUter,cardevand'a pre-

liminary analysis of the 13 common items was undertaken. A 4 x 13

repeated measures analysis of variance was initiated.. However

significant groups by measures interaction necessitated additional

analyses. Thirteen one way analyses of variance were conducted

using the level-of significance of a <. .10. This liberal.alpha

level was used so asto not miss significant differences among the

groups. Following the preliminary analyses, a binomial test was

applied to the thirteen ANOVA outcomes for each.. of the groups. The



purpose of thistest was to ascertain the exact chance probability

Of the thirteen outcomes.

Using the results of the ANOVA's and the binomial tests, a

decision was made to use the sample data from one group (e.g.,

student teachers responding to Form A) to estimate the performance

of the combined group (all studont teachers within the program).:

Since none of the items were placed in clusters,:but rather analyzed

item by item, the best estimate Of the combined group score on a'

given item was the sample data from one group. This translated into

measures of central tendency andvariability.

RESULTS AND DISCUSSION

On the initial analyses, each of the thirteen items were sub

mitted to a one-way analysis of variance. The student teacher groups

were found to not have any significant differences on the 13 items.

A similar result was obtained from the analysis of the classroom

teacher data. However, significant differences were found between

the responses of the classroom and student teacher groups. Significant

differences between the student teacher and classroom teacher groups

were found on 5 of the 13 items, x < .10. (see Figure 1).

Following these analyses, a binomial test was run on the outcomes

of the ANOVA's. Using a probability value of success of p = .90

the probability of obtaining thirteen nonsignificant differences

among the thirteen items was determined. This probability was equal

to .25 for the classroom teachers;. obviously a similar value was
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obtained for the student teacher. The results of the binomial test

can be interpreted to mean that if the null hypothesis were true

(i.e., there are no true differences between the two groups of

classroomteachers,) then the probability of finding thirteen non-

significant differences on thirteen trials by setting < .10 is

equal to .25.

A critical factor in the results and interpretation of an item

sampling procedure must be within cell variability. It is apparent

from figure 1 that the within cell variability across items must be

different because some group means (absolute score differences) were

not far apart and yet .there was .a statistically significant difference

among grcup means..(e.g.4:item 1). However other itaiiihoWed:greater

absolute differences across group:means.and yetthese.differences
.

were not statistically significant.(e.g., item 11)::. The within cell
variances of. the. 13 itemsranged from: a lowof.25 to alligh of 2.8;

the.medianwithin..cell :variance : of these items was approximately 1.2.

.0n.the'besis-of the above analyses, each of the remaining 90

items on the questionnaires.was analyzed and used to estimate total

group performance. This study has immediate ramification for

generalizing the results of a small sample to the larger sample and

for survey research in general.

Using as a guide the ANOVA model, the following rationale may be

employed.; in analyzing' the remaining data and estimating total group
r

performanceIt was assumed that the within group variability.for

0



persons responding to an: item was an accurate- andunbiased estimate

of the, within group variability,.for the group not responding to the

item. Total, within group ;variability. could then be estimated by

pooling the aeparateisithin ,grou variabaities. t. :This. procedure:

would allow for an estimate, of total.. group, variability, (equal to :the

variability within a subgroup) while increasing degrees .of .freedom. .

Therefore a, statistical ,test significagce ;could :he applied to the

two complete groups. ofIdata....-
.

Rather than.using this liberal approach a more ...conservative teat

was applied .to .the. data. The analy.sis:was ,conducted on the 'original

data,: educed degrees of freedom. and ;he :unpooled within

...group ant: differences between the classroom r

and student teaching group.were :consistently. found.;:on thi s aspect :.

of this .analysia.r The results. o.f:;theseJ ;analyses; will not :be

discussed in.this presentation., ,,"f

In. .this.. study, the time axpenditureJor each' 'subject was aPproximately

one hour.. floyeyer, if each subject:had responded to all 193' items it

would have required a,minimum of 2 hours. of subject time.. It was

apparent that a fatigue: factor began. to enter the picture as the

subjects completed the one hour. of information, gathering, thus re-.

inforcing this researcher' s personal satisfaction with the sample .

procedure,

t

The results of study. suggested the feasibility. and beneficiality

of item and person sampling as an: apprOpriate.methodology...to ..estimateperson

11
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group performance when using questionnaire responses. This pro-

cedure has the obyious advantages of (a) reducing.the time committment

of any single participant in completing questionnaires, (b) providing

accurate estimates of total group performance based upon a small

sample of data; and (c) allowing for a greater variety and number of

questions to be asked.

A word of caution must be introduced with the use of this pro-

cedure. As most researchers are aware, the stability of measurement

is reduced as the number of observations is decreased. When the

number of observations is small (10 or less) the stabilityOf the

group estimates begin to fluctuate and may be highly susceptible

to Type I and Type II errors. Also, the nonindependence among items

may yield an uncommon number of Type I errors. Therefore, caution

must be exercised in evaluating this and other similar data.

SUMMARY

This study tested the appropriateness of an item-person sampling

procedure applied to questionnaire data. With these data (smallest

subgroup = 20 observations) the model was found to be time saving,

feasible and accurate. On thirteen items that were common to two

forms of the questionnaire two subgroups of student teachers did not

significantly disagree on any of the items. Two subgroups of classroom

teachers responses yielded similar results. However, there were signi-

ficant responses between the responses of classroom and student teachers.
r
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The expectation that these results would occur by chance was found
,

to be relatively mall.

The respondees' time was significantly reduced with this pro-

cedure without reducing the generalizability of the results. Its ease

of usage and apparent accuracy would suggest increased adoption of.

the technique. This procedure will probably also enhance the co-
.

operation of the respondees. In addition, there seems to be great
,

promise for the technique applied to questionnaire and attitude

scale data.

.."
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